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@ Fluid ophthalmic composition based on lipid microparticles containing at least one active principle. 



( @ There is described a fluid ophthalmic composition which comprises^^suspensjon./in a fluid dispersant 
medium of lipid micropar^ least one active pnn^ enables 

improved availability of the^aB'tivS principle to be obtained as 'a" resuitpf 'fiigWMnlraocular levels. 
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- anti-inflammatories such ,as cortisone „ hydrocortisone, v . hydrocortisone,, acetate, betamethasone, 
dexamethasohe, dexamethasone sodium phosphate, prednisone^ phosphate, 
triimdinoione.lh^ ; 

- miotics and anticholinergics such as^echothiopate, pi|o<» t rpme t .^hy^ostigmine i salicylate, diisopropyl 
fluorophbspha^ dernecarium 

'* bromide, carbamoyl^ bethanechoi and their anal^ues^ b 

- mydriatics such as stropine, homatropine, scopolamine, hydroxyamphetamine, ephedrine, cocaine, tropi- 
carhide. phenylephrine, cyclopentolate, oxyphenonium, eucatropine and their analogues.. 

- Other drugs used in the treatment of eye conditions and lesions , such.as^, ^ rr0 ?;n . 
antiqlaucoma druqs, for example timolol and R-timolol and a combination of timolol orR^timolol with piiocar- 
pine, and also many other adrenergic agonists and/or antagonists ; epinephrines and.a complex of epinep- 
hrine or prodruqs, and dipivefrin derivatives and hyperosmotic, agents such as glycerol, mannitoi and urea; 
antiparasitic compounds and/of antiprotozoal compounds such as wermectin f ; pynmethamine, tnsul- 

kj phapyrimitfihe/clinda ; >f/ eff) Vo ^J-^ ^ 6 

t5 compounds having antiviral activity such as acyclovir, 5-iodo-2'-deoxyuridine (IDU), adenosine arabinoside 

(Ara-A), trifluorothymidine, and interferon and interferoninducing agents such as polyl.poiyC, carbonic 
anhydrase inhibitors such as acetazolamide, dichlorphenamide, 2-(P-hydroxyphenyl)thio-5-thiophenesul- 
phonamide, 6-hydroxy-2-benzothiazolesulphonamide, 6-pivaloyloxy-2-benzothiazole-sulphonamide, MK 
927 and MK 417; 

20 antifungal agents such as amphotericin B, nystatin, flucytosine, natamycin and miconazole ; 

anaesthetic agents such as etidocaine, cocaine, benoxinate, dibucaine hydrochloride, dyclonine hyd- 
rochloride, naepaine, phenacaine hydrochloride, piperocaine, proparacaine hydrochloride, tetracaine hyd- 
rochloride, hexylcaine, bupivacaine, lidocaine, mepivacaine and prilocaine ; 
Ophthalmic diagnostic agents such as : 

25 a) those which are used for examining the retina, such as fluorescein sodium ; 

b) those which are used for examining the conjunctiva, cornea and lachrymal apparatus, such as fluroes- 
cein and rose bengal ; and 

c) those which are used for examining abnormal responses of the pupil, such as methacholine, cocaine, 
adrenaline, atropine, hydroxyamphetamine and pilocarpine ; 

30 Ophthalmic agents used as surgical aids, such as alphachymotrypsin and hyaluronidase ; 

Chelating agents such as ethylenediaminetetraacetic acid (ETDA) and deferoxamine ; 
immunosuppressants and antimetabolites such as methotrexate, cyclophosphamide, 6-mercaptopurine 
and azathioprine ; and antibiotic/anti-inflammatory combinations such as the combination neomycin sul- 
phate/dexamethasone sodium phosphate, and combinations concomitantly treating glaucoma, for example 

35 a timolol maleate/aceclidine combination. 

The ophthalmic composition according to the invention must naturally fulfil the criteria for use in this field, 
in particular it should preferably be isotonic and have a pH lying between 5.0 and 8.0. Thus, it may incorporate 
other components such as tonicity regulators, preservatives and buffer systems. 

The present invention also relates to a process for preparing this ophthalmic composition, characterized 

40 in that: 

- the active principle is dissolved in the lipid base at the melting point of the latter ; 

- the fluid dispersant medium and, optionally, the other components are dissolved in water at a temperature 
close to the above melting point, 

- the aqueous mixture obtained is added with vigorous stirring to the lipid phase, 

45 - this new mixture is cooled abruptly so as to cause solidification of the lipid droplets to micro particles. 

The example below will enable other features and advantages of the present invention to be demonstrated. 
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EXAMPLE 1 

so A fluid ophthalmic composition of the following formulation is produced according to the process described 

above : 

Timolol base 0.25 g 

Suppocire AP 4.00 g 

Mannitoi 4.50 g 

55 Tromethamine 0.091 g 

Hydrochloric acid, N qs pH 8.0-85 

Gelrite (L-679,139000K) 0.60 g 

Benzalkonium chloride 0.01 g 
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FLUID OPHTHALMIC COMPOSITION BASED ON LIPID MICROPARTICLES CONTAINING AT 

LEAST ONE ACTIVE PRINCIPLE 



The present invention relates to a fluid ophthalmic composition. 

Many ophthalmic compositions are currently available in liquid or solid form, but none of them is, in fact, 
completely satisfactory. 

In effect, liquid ophthalmic compositions, although easy to use, have some drawbacks ; in particular, it is 
difficult to obtain a sustained or delayed action of the active principle which they contain. 

Similarly solid or semi-solid ophthalmic compositions which, for their part, permit a longer-lasting action of 
the active principle, are not liked by the users on account of their method of application. In effect, they are pre- 
sented in the form of a solid insert or an ointment to be introduced into the conjunctival cul-de-sac. 

The present invention relates to a fluid ophthalmic composition which is easy to use, enabling the availabi- 
lity of the active principle to be improved, especially as a result of high intraocular levels. 

The present invention proposes a fluid ophthalmic composition, characterized in that it comprises a sus- 
pension, in a fluid dispersant medium, of lipid microparticles containing at least one pharmaceutically active 
principle. 

In the fluid ophthalmic compositions according to the present invention, the lipid microparticles preferably 
consist of a lipid phase capable of melting at the temperature of the conjunctival cul-de-sac between 30 and 
40° C, in order to release the active principle. 

Nevertheless, it is possible to contrive microparticles which do not actually melt but which can be removed 
by simple disintegration, as well as pasty particles which can line the conjunctival cul-de-sac. 

By way of example, the microparticles may be prepared from a lipid base or from a mixture of fatty acids 
melting at 32-38° C. The bases usable for the preparation of suppositories are, for example, very suitable. 

Thus, preliminary trials were performed with semi-synthetic glycerides, in particular the base Suppocire 
(marketed by the company Gatefosse). 

The fluid dispersant medium preferably consists of an aqueous solution of hydrophilic polymer, for example 
of polyvinyl alcohols, hydroxylated celluloses, polyvinylpyrrolidone or poloxamers, as well as of derivatives of 
these compounds or alternatively of polysaccharides or natural or synthetic polysaccharide derivatives, for 
example phase-transition polymers. 

It has, in effect, been demonstrated that polysaccharide solutions obtained by fermentation of a microor- 
ganism, which are aqueous polysaccharide solutions of a type undergoing phase transition through the effect 
of an increase in ionic strength, are especially suitable according to the invention. 

Thus, according to the invention, an extracellular anionic heteropolysaccharide produced by the bacterium 
Pseudomonas elodea, known under the name gellan gum, is preferably used. The compound known by the 
brand name Gelrite, which is a grade of clarified and only slightly acetylated gellan gum (marketed by the com- 
pany Kelco), is preferably used. 

By choosing the surface tensions of the components of the composition, it will be sought to obtain products 
which can be dispensed dropwise, in particular with the usual droppers. 

Moreover, these fluid ophthalmic compositions can be modified so as to postpone the release of the active 
principle by increasing, for example, the melting point of the lipid phase. 

It is also possible to produce a stepwise-release ophthalmic composition with an active principle present 
in the fluid dispersant medium, which principle will be immediately available, and an identical or different active 
principle in the lipid phase, which will be available only after a latent period or for a longer period. 

The value of this ophthalmic composition hence lies in the fact of combining some of the properties of 
ophthalmic ointments and the possibility of solubilizing water-insoluble active principles with the ease of admini- 
stration of liquid formulae. 

In the compositions according to the invention, it is possible to use a wide diversity of active principles. 
The latter may be chosen, in particular, from the following pharmaceutical compounds : 

- antibacter ial substances such as beta-lactam antibiotics, for example cefoxitin, n-formamidoytthienamy- 
cin and other thienamycin derivatives, tetracyclines, chloramphenicol, neomycin, carbenicillin, colistin, 
penicillin G, polymyxin B, vancomycin, cefazolin, cefaloridine, chibrorifamycin, gramicidin, bacitracin and 
sulphonamides ; 

aminoglycoside antibiotics such as gentamicin, kanamycin, amikacin, sisomicin and tobramycin ; 
nalidixic acid and its analogues such as norfloxacin and the antimicrobial combination of fluoroalanine/pen- 
tizidone, nitrofurazones and their analogues ; 

- antihistamines .and decongestants such as pyrilamine, chlorpheniramine, tetrahydrazoIin< antazoline 
and their analogues ; 
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Mannitol is used as a tonicity regulator, bensalkonium chloride is used as a preservative and the combi- 
nation tromethamine/hydrochloric acid constitutes the buffer system which is effective at the pH In question 

The timolol is dissolved in Suppocire melted beforehand at 40° C. The mannitol, tromethamine, N hyd- 
rochloric ac,d and Gelrite are, for their part, dissolved in water, heated to 40" C and added with vigorous stirring 
to the lipid phase. The mixture thereby obtained is then cooled abruptly in order to obtain solidification of the 
lipid droplets. 

A variant of this process may be carried out by performing, in the first place, in the presence of surfactants 
emu srficaHon in an aqueous phase of the organic phase comprising the organic solvent, the active principle 
and the lipid excipienL K K 

Evaporation of the organic solvent is then carried out under vacuum. 

The ophthalmic composition thus prepared was compared with a reference ophthalmic composition simply 
comprising hmolol in Gelrite. The results obtained are presented in Tables 1, 2 and 3 below. The intraocular 
levels obtained after instillation of the ophthalmic composition according to the invention demonstrated a gre- 
ater activity of the latter. a 
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Claims 



1. Fluid ophthalmic composition, characterized in that it comprises a suspension in a fluid dispersant medium 
of lipid microparticles containing at least one active principle. 

2. Fluid ophthalmic composition according to Claim 1, characterized in that the lipid microparticles are prep- 
ared from a lipid base having a melting point of between 30 and 40° C. 

3. Fluid ophthalmic composition according to one of Claims 1 and 2, characterized in that the microparticles 
are prepared from a mixture of fatty acids having a melting point of between 32 and 38° C. 

4. Fluid ophthalmic composition according to one of Claims 1 and 3. characterized in that the fluid dispersant 
medium is chosen from hydrophilic polymers and phase-transition polymers. 

5. Fluid ophthalmic composition according to one of Claims 1 to 4, characterized in that the fluid dispersant 
medium is chosen from hydroxylated celluloses and their derivatives and polyvinyl alcohols. 

6. Fluid ophthalmic composition according to one of Claims 1 to 6. characterized in the fluid dispersant 
medium is a gellan gum. K 

7 ' mt!d1,^ ht ! ,a,miC t COmp ° silion accordin 9 t0 one of 1 to 6. characterized in that the fluid dispersant 

medium also contains an active principle. 

8 " t F h l elH h f I!ln miC C ° mp ° Siti ° n a f ° rd , in 9 to CIaim 7 - characterized in that the active principle is identical in 
the fluid dispersant medium and the lipid microparticles. 

9 ' fen W I C f C °r POSiti0n accordin 9 to one ° f Cla '™ 1 to 8, characterized in that the active principle is cho- 
sen from antiglaucoma agents, antibiotics and antiviral agents. 

10 ' SttmoloL tha ' miC COmP ° Siti0n aCC ° rding t0 ° ne ° f Ciaims 1 to 9 - characterized in that the active principle 

11 " ri^^l 31 ^ 0 T S ! 0n aCCOrdin9 l ° ° ne ° f C ' aimS 1 to 10 ' characterized in that it contains other 
components chosen from tonicity regulators, preservatives and buffer systems. 

12. Process for preparing the fluid ophthalmic composition according to Claim 1. characterized in that • 

- the active principle is dissolved in the lipid base at the melting point of the latter ■ 

ni!l flU,d , d,SPerS .! nt T 6diUm and ' optional| y- the other components are dissolved in water at a tem- 
perature close to the above melting point. 

- the aqueous mixture obtained is added with vigorous stirring to the lipid phase 

- th.s new mixture is cooled abruptly so as to cause solidification of the lipid droplets to microparticles. 

oonfnt! 1°/ Preparing tha fluid "Phthalmic composition according to Claim 1. characterized in that the com- 

ZS^o^SSTS" are ri emUlSif5ed I" a " aqUe ° US PhaS6 ' ° Pti0na,,y in the presence of surfactants 
and an organic solvent, the said organic solvent being evaporated off when the emulsification is complete. 

14 ' rif rt ™ h ,!l ,al l niC ?' mP0 !! ti0n aCCOrdin9 l ° ° ne ° f Cl3imS 1 to 11 ' Characterized in that it is presented in 
the form of a liquid capable of being applied in droplet form. 
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